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Kaposi's sarcoma (KS) has played a pivotal role in medical history as one of the two diseases in which an unexpected cluster led to the identification of HIV/AIDS. [1] It is a tumour of the blood and lymphatic vessels caused by the infectious agent human herpes virus 8 (HHV8 or Kaposi's sarcoma virus). All four of its subtypes typically involve cutaneous lesions, and may additionally affect the oral cavity, lymph nodes and viscera. Compared with the other three subtypes (classic KS, African endemic KS and immunosuppression-related KS), HIV/AIDS-related KS (HIV-KS) is more aggressive, more likely to involve the lymph nodes, and more lethal. [2, 3] Antiretroviral therapy in the Western world, irrespective of the specific regimen, has been found to improve HIV-KS outcomes. [4] Highly active antiretroviral therapy (HAART), a further advance in treatment, has also led to improvement in HIV-KS outcomes. [5, 6] HAART has notably been associated with a decrease in the incidence of HIV-KS, [5] protection against KS, [6] a longer time to tumour progression, [7] and improvement in both prognosis and survival. [8] The national roll-out of HAART in South Africa (SA) did not begin until 2003. The most recent studies of HIV-KS characteristics and incidence in SA were conducted in the pre-HAART and early HAART period, [2, 9, 10] during which KwaZulu-Natal (KZN), a province of SA (population 10 million, capital city Durban), emerged as the epicentre of both HIV/AIDS and KS prevalence in Africa and the world. Now that the incidence of HIV/AIDS has levelled off and increasing numbers of HIV-positive patients are using HAART, it seemed timely to evaluate the effects of these changes in a sample of HIV-KS patients in KZN.
Methods

Study design and sample population
A retrospective chart analysis was performed at the oncology clinic at Addington Hospital (ADH), a 571-bed district-and regionallevel hospital in Durban, KZN. This site was selected because it is the oncology clinic to which HIV-KS patients in KZN are referred. Previous HIV-KS studies have also been conducted at this site, and its selection facilitated temporal comparisons.
Patients diagnosed with HIV-KS in 2011 had greater opportunities to be treated with HAART than those diagnosed in earlier years. We, therefore, restricted our sample to HIV-KS patients who first presented to the oncology clinic in 2011. We excluded patients whose charts lacked documentation/confirmation of HIV status or histological confirmation of KS, patients with KS unrelated to HIV/ AIDS, patients with more than one diagnosis of cancer, and patients who were not chemotherapy or radiotherapy naïve.
Ethical approval for the study was obtained from the institutional review board of the Nelson R Mandela School of Medicine, University of KwaZulu-Natal (Ref. BE338/14).
Definitions
A case of HIV-KS was defined as a patient diagnosed with HIV in whom histological confirmation of KS had been made. HIV-KS stage was based on the modified AIDS Clinical Trial Group (ACTG) guidelines. [11] Patients were categorised as at poor risk if they had visceral disease, lymphoedema or ulceration (T1), advanced immune suppression (CD4 count <150 cells/µL) (I1), or systemic features of AIDS such as a history of opportunistic infections (S1 
Data collection, methods and tools
On request, the principal specialist who ran the oncology clinic at ADH gave permission to access the patient charts. Data were collected manually at the clinic because KZN does not have a cancer registry and the oncology clinic lacks a computerised database of patients.
The following were captured from patient charts: demographic characteristics (age, gender, race, and urban or rural residence), immunological status (CD4 count), clinical findings (opportunistic infections and the staging-related conditions listed above), and proposed initial management (HAART, chemotherapy, radiotherapy).
Statistical analysis
On charts that yielded the full complement of data, we compared patients receiving and not receiving HAART with regard to demographic, clinical and immunological characteristics. Patients from urban areas were also compared with those from rural areas with regard to age, clinical presentation, tumour stage and CD4 count. To evaluate the statistical significance of univariate asso ciations, we used t-tests for normally distributed continuous variables and χ 2 tests for categorical variables. Continuous variables that were not normally distributed were categorised as quartiles for analysis. We developed logistic regression models to analyse the association of HAART with CD4 count, urban/rural residence, fungating lesions, ulceration and lymphoedema, and treatment delay, controlling for age and sex. We also analysed the association of clinical presentation with gender. For the logistic regression models, statistical significance was assessed on the basis of the 95% confidence intervals (CIs) around the odds ratios (ORs).
Results
All the 198 charts with a diagnosis of KS documented the HIV status of the patients; only four were HIV-negative. Of the 194 HIV-positive patients, 168 (86.6%) were on HAART at the time of their first presentation to the oncology clinic.
Of the total sample, 183 had poor-risk disease, 4 had good-risk disease, and 7 could not be staged from the records in the clinical charts.
Of the 136 patients whose charts included the date of histological examination, 79 (58.1%) presented within 3 months of KS diagnosis ( Among patients who were HAART naive, the mean age of females was 23.7 years while that of males was 39 years (p=0.003). Males and patients on HAART were half as likely as females and patients not on HAART to present before their 30th birthday (p=0.03) ( Table 2) . Patients who were HAART naive were more likely than those on HAART to reside in urban areas (80.8% v. 57.1%), but the difference did not reach statistical significance. Receiving HAART was not associated with extent of skin involvement, oral involvement, lymphoedema, fungating lesions or ulceration. However, HAARTnaive patients were three times as likely as those receiving HAART to have visceral involvement (15.4% v. 4.8%) (p=0.03). Opportunistic infections were mentioned in the charts of 25 of 194 patients. Of the 24 who were diagnosed with tuberculosis (TB), all but one was receiving HAART.
Rural residents had higher CD4 counts than urban residents; they were also marginally more recently diagnosed and more likely to have been seen in the oncology clinic <3 months after being diagnosed, but did not differ from urban residents in other respects (Table 3 ). In multivariate logistic regression analysis models that included CD4 count, age and gender, only age was associated with receiving HAART; patients aged ≥30 years were more than three times as likely to receive HAART as younger patients (Table 4) . In a similar model, also including age and gender, residents of rural areas were more than three times as likely to receive HAART as residents of urban areas (Table 5 ).
Discussion
Among 194 KS patients seen in the ADH oncology clinic, nearly 87% were currently receiving HAART. In our multivariate models, which included gender, CD4 count, and treatment delay, only older age (≥30 years) and rural residence were associated with receiving HAART.
For nearly a decade prior to 2003, the SA government's AIDS denialist stance and lack of willingness to authorise and implement an antiretroviral programme contributed to high rates of HIV/ AIDS-related morbidity and mortality. During that period, the incidence of KS increased [9, 12, 13] and HIV-KS patients had a dismal 2-year survival rate of 20%. [14] Studies in Africa in the pre-HAART period repeatedly indicated a poorer disease profile in females than in males. [3] Prior to the AIDS epidemic, KS had been a predominantly male disease in Africa. This pattern also prevailed in North 
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America and Europe. However, in Africa the male/female ratio was not as high, and females with HIV-KS had an earlier age at presentation, more extensive cutaneous involvement, more advanced tumour stage, more systemic symptoms, a greater frequency of opportunistic infections and a poorer prognosis than males. [9] In Uganda, HAART roll-out took place in the early 1990s, and the mean age of KS onset in females rose from 26.4 years (1991 -1994) to a range of 28.1 -29.6 years (1995 -1997). [12] In a sample in which only 62% of patients had histologically confirmed KS, females had lower CD4 counts than males and differed from males in site of presentation, but did not differ in mean age at presentation, functional status, number of lesions, number of locations involved or tumour stage. [13] The investigators, therefore, questioned the relevance of gender to KS pathogenesis and prognosis.
More recently, the KAART study, [15] a randomised, prospective trial comparing HAART alone with combined HAART and chemotherapy regimens among HIV-KS patients in SA, demonstrated that 39% of patients improved on HAART alone. The treatment arms did not differ with regard to virological load, CD4 count, KS stage, overall survival or quality of life.
The relative efficacy of HAART alone is encouraging for those in settings where resources are limited. Our voluntary counselling and testing (VCT) and anti retroviral enrolment programmes in KZN are improving, and with the plateau in our HIV epidemic, [16] a decrease in both KS incidence and severity may still be hoped for with just HAART in hand.
In recent years, the ADH oncology clinic has adopted a requirement of VCT and establishment of HIV status prior to referral. As a result, all our study participants had had their HIV status established before they were referred to the clinic, compared with 86% in the pre-HAART era and 92% in the early HAART era. [9] Moreover, the patients in the current study were nearly twice as likely to be receiving HAART as those seen at the same site in the early HAART period [9] and those in a more recent survey of the HIV population in general. [17] The mean age at presentation of our study participants on HAART was 37 years, slightly older than the 32 -36-year range of patients studied in the early HAART era. [9, 13] The mean CD4 count in this study was 266 cells/µL, higher than the previous CD4 count of 218 cells/µL recorded in HIV-KS patients at this site. [9] Female patients with HIV-KS, whether or not they were on HAART, continued to present at a younger age than males ( Table 2 ). The persistence of earlier age at presentation in females may reflect the persistence of the HIV burden among very young females; in a 2009 nationwide survey, females in the 15 -24-year age group were more than three times as likely as males to be HIV-positive. The gender bias may even stronger in KZN, which has the highest HIV prevalence in SA; in a 2009 survey of pregnant women, the HIV prevalence was 39.5%. [18] In our sample, both HAART use and CD4 counts were in fact higher among females than among males, although the differences were not statistically significant (Table 2) .
Recent studies in black African populations have found that females were more proactive than males in dealing with HIV, enrolling earlier and participating more broadly in HAART programmes. [19, 20] The finding that rural residents were more than three times as likely to use HAART as urban patients may reflect the successful implementation of national health policy to decentralise HAART initiation. It may also 
reflect self-selection by health-conscious or health-motivated individuals from rural areas who seek healthcare in an urban oncology clinic. Our sample may represent the tip of an iceberg, floating above an HIV-KS patient population that is receiving either no care at all or sole care from traditional providers. We are currently developing a study to identify and address barriers to timely diagnosis and effective treatment of HIV-KS in KZN. Most patients in the study presented at the oncology clinic ≥3 months after histological diagnosis of KS. We were unable to determine how much of the delay was due to patients' reluctance to seek healthcare and how much to an overburdened healthcare system in which patients who actively seek care must wait months to receive it. Neither HAART nor location of residence was associated with extent of skin involvement, oral involvement, lymphoedema, fungating lesions or ulceration (data not shown). HAART-naive patients were, however, three times as likely to have visceral involvement as those receiving HAART (15.4% v. 4.8%) (p=0.03). 
Study limitations
Our limited determination of associations should not lead to underestimation of the true value of HAART. Our sampling frame may have been affected by referral bias. Patients managed successfully for KS-related conditions at other healthcare facilities may not be represented in the sample that is eventually referred to the oncology clinic.
In addition, because the overwhelming majority of patients at the oncology site had advanced disease, we could not evaluate the effect of HAART use on tumour stage.
We also could not evaluate an association between HAART use and opportunistic infections. The most commonly documented infection among our patients was TB. The presentations of pulmonary TB and KS disseminated to the lung may be very similar in terms of respiratory tract signs and the presence of B symptoms (fever, loss of weight, fatigue). SA's high TB prevalence may prompt a diagnosis in favour of this disease without further investigation for HIV-KS. However, of 24 patients with TB in our sample, 23 were receiving HAART, and 20 had been diagnosed with TB before they presented at the oncology clinic. Further research is needed on the relationship between KS and TB and the true prevalence of dual pathology.
Conclusion
The use of HAART in SA has improved care for HIV-KS patients. In our sample, all patients had documented HIV status, and 86.6% had commenced HAART before their visit to the oncology clinic. Mean age at presentation has increased, both for the group as a whole and for females in particular. Mean CD4 cell counts have risen. If our sample is representative of the HIV-KS population in KZN, females are no longer shouldering a disproportionate burden of disease. Furthermore, the benefits of HAART appear to be equally distributed between the rural and urban settings. With HAART in hand, we have reason to hope that we can improve the lot of HIV-KS patients. Authors' contributions. LN designed the study, collected information, analysed the data and wrote the manuscript. JSJ assisted in the study design, analysing the data and writing the manuscript. AM and AIN assisted in the study design and writing the manuscript, and NCD assisted in the study design.
